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DETAILED ACTION 
Claim Rejections - 35 USC § 101 

1. 35U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 3 and 14 are rejected under 35 U.S.C. 101 because the claimed recitation 
of a use, without setting forth any steps involved in the process, results in an improper 
definition of a process, i.e., results in a claim which is not a proper process claim under 
35 U.S.C. 101. See for example Ex parte Dunki, 153 USPQ 678 (Bd.App. 1967) and 
Clinical Products, Ltd. v. Brenner, 255 F. Supp. 131, 149 USPQ 475 (D.D.C. 1966). 

2. Claims 11 and 12 are rejected under 35 U.S.C. § 101 because the claimed invention 
is directed to non-statutory subject matter. Because of the use of the open claim 
language "having" and because the claims do not recite a purity or size limitation, the 
claims read on the complete E. coli chromosome of containing the sequences of SEQ 
ID NO: 5-8. Chromosomes are products of nature and are not patentable. To 
overcome this rejection it is suggested that the claims be amended to include purity 
limitations which would distinguish the claimed compounds, as enabled by the 
specification, over the naturally occurring compounds. For example, this rejection may 
be overcome by amendment of the claims to include the terminology "isolated and 
purified" and/or to provide a description of what the claimed products are "free of 
relative to that of the natural source, and/or to recite the closed claim language of 
"consisting of. 

Claim Rejections - 35 USC §112 
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3. Claims 1-17 are rejected under 35 U.S.C. 1 12, first paragraph, because the 
specification, while being enabling for isolated nucleic acids consisting of SEQ ID NO: 
1-8 and isolated nucleic acids consisting of 17 or more nucleotides of SEQ ID NO: 1-4, 
does not reasonably provide enablement for nucleic acids comprising SEQ ID NO: 1-8 
or any part-sequences of SEQ ID NO: 1-8 The specification does not enable any person 
skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the invention commensurate in scope with these claims. 

The following factors have been considered in formulating this rejection (In re 
Wands, 858F.2d 731, 8 USPQ2d 1400 (Fed. Cir. 1988): the breadth of the claims, the 
nature of the invention, the state of the prior art, the relative skill of those in the art, the 
predictability or unpredictability of the art, the amount of direction or guidance 
presented, the presence or absence of working examples of the invention and the 
quantity of experimentation necessary. 
Breadth of the Claims: 

The claims are drawn to primers of 17 to 25 nucleotides and methods of using 
primers wherein the primers comprise SEQ ID NO: 1-4 or comprise any "part-sequence" 
of SEQ ID NO: 1-4. The claims further include probes and methods of using probes in 
which the probes comprise SEQ ID NO : 5-8 or comprise any "part sequence" of SEQ ' 
ID NO: 5-8. Because of the use of the terms "comprising" and "having", such nucleic 
acid molecules may include additional flanking sequences, of any identity and length. 
Further, the claims include nucleic acids containing only 1, 2, 3 etc nucleotides of SEQ 
ID NO: 1-8 flanked by any number of additional nucleotides of any identity. The claims 
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thereby encompass naturally and non-naturally occurring variants of stxA1 and stxA2 
sequences obtained from E. coli or other organisms. Additionally, the claims include 
primers and probes having any functional activity since the claims do not recite any 
particular biological activity for the primers and probes. 
Nature of the Invention: 

The claims are drawn to isolated primers and probes comprising stxA1 and stxA2 
sequences and methods of using said primers and probes. The invention is in a class 
of invention which the CAFC has characterized as "the unpredictable arts such as 
chemistry and biology." Mycogen Plant Sci., Inc. v. Monsanto Co., 243 F. 3d 1316, 
1330 (Fed Cir. 2001). 
State of the Art: 

The genes encoding for stxA1 and stxA2 are known in the prior art (see 
reference at page 1 of the specification to GenBank Accession No.'s M 19473 and 
X07865). The specification (page 1) teaches that these genes encode for proteins 
having similarity to Shiga toxin of Shigella dysenteriae type 1. Additionally, the 
specification (page 3) teaches that Shiga toxin 1 and 2 differ from one another in their 
nucleotide sequences and that different EHEC isolates display variability in their toxin 2 
sequences. The specification states that it is therefore necessary to generate primers 
which are to conserved sequences in order to amplify Shiga toxin 2 isolates for 
diagnostic purposes. At page 5, the specification defines "multiplex amplification 
reaction" as referring to "PCR methods in which at least two different primer pairs are 
used, one primer being used to amplify stxl sequences and the other being used to 
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amplify stx2 sequences." The specification exemplifies the use of the primers of SEQ 
ID NO: 1-4 to amplify stxA1 and stxA2 sequences; the use of the probes of SEQ ID NO: 
5 and 6 to detect stxA1 sequences; and the use of the probes of SEQ ID NO: 7 and 8 to 
detect stxA2 sequences. 

The Predictability or Unpredictability of the Art and Degree of Experimentation: 

The prior art acknowledges the unpredictability in modifying the nucleotide 
sequence of a gene. Modification of even a single nucleotide within a nucleotide 
sequence can effect the ability of a primer or probe to hybridize to a target sequence 
and will alter the specificity of the primer and probe and its ability to amplify or detect 
target nucleic acids. 

For instance, nucleic acids comprising nucleotides 1-24 of SEQ ID NO: 1 also 
encode for a gene from porcine (see NCBI Database printout, Accession No. 
BG38473). Nucleic acids comprising parts of SEQ ID NO: 1 (i.e., nucleotides 2-4, 6-11, 
and 13-24, surrounded by flanking nucleotides) also encode for an Arabidopsis thaliana 
TDNA insertion sequence (see NCBI Database printout, Accession No. BH 172878). 
Nucleic acids comprising parts of SEQ ID NO: 3 (i.e., nucleotides 1-5 and 7-19, 
surrounded by flanking nucleotides) also encode for a mouse hepatoma derived growth 
factor (see NCBI Database printout, Accession No. AV361260). Nucleic acids 
comprising parts of SEQ ID NO: 4 (i.e., nucleotides 1-10 and 12-20 of SEQ ID NO: 4) 
also encode for a maize protein (see NCBI Database printout, Accession No. 
CC830906). Accordingly, the addition of nucleotides to all or parts of SEQ ID NO: 1-8 
results in the generation of nucleic acids having novel activities and functions. However, 
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the specification has not taught one of skill in the art how to make and use a 
representative number of the diverse nucleic acids encompassed by the claims. 

While the prior art teaches the full length sequences of stxA1 and stxA2, the prior 
art and specification do not provide any information as to which regions of the stxA1 and 
stxA2 genes are conserved and which regions could be used to amplify all stxA1 and 
stxA2 sequences from different E. coli strains, including strains pathogenic to humans 
and porcine. Further, there are no teachings in the specification or prior art as to the 
regions of stxA1 and stxA2 which are variable and which could thereby be used to 
distinguish between stxA1 and stxA2 sequences. Thereby, it is highly unpredictable as 
to how modifying sequences within SEQ ID NO: 1-8 will effect the overall functional 
properties of the resulting primers and probes. It is also unpredictable as to how adding 
nucleotides of any identity or length to the terminus of fragments of SEQ ID NO: 1-8 will 
effect the functional properties of the resulting nucleic acid and encoded polypeptides. 
Amount of Direction or Guidance Provided by the Specification: 

The specification does not provide any specific guidance as to how to predictably 
make and use nucleic acids comprising fragments of SEQ ID NO: 1-8 flanked by 
nucleotides of any length and identity. While one could generate a significantly large 
genus of nucleic acids in which nucleotides of any identity are added to the 5* or 3' 
terminus of 1 , 2, 3 etc nucleotide fragments of SEQ ID NO: 1-8 and then assay each of 
these nucleic acids to try to determine their hybridization and amplification specificity, 
such trial-by-error experimentation is considered to be undue. Providing methods for 
searching for additional primers and probes and trying to determine the function of the 
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resulting nucleic acid is not equivalent to teaching how to make and use specific nucleic 
acids. 

Working Examples: 

Again, the specification teaches only the nucleic acid of SEQ ID NO: 1-8. The 
specification does not provide any working examples of how to predictably make and 
use nucleic acids comprising SEQ ID NO: 1-8 and fragments thereof. There is no 
disclosure in the specification of additional nucleic acids which contain any number or 
identity of nucleotides flanking the recited sequences or parts thereof. 
Conclusions: 

Case law has established that "(t)o be enabling, the specification of a patent 
must teach those skilled in the art how to make and use the full scope of the claimed 
invention without 'undue experimentation.'" In re Wright 990 F.2d 1557, 1561. In re 
Fisher, 427 F.2d 833, 839, 166 USPQ 18, 24 (CCPA 1970) it was determined that "(t)he 
scope of the claims must bear a reasonable correlation to the scope of enablement 
provided by the specification to persons of ordinary skill in the art". The amount of 
guidance needed to enable the invention is related to the amount of knowledge in the 
art as well as the predictability in the art. Furthermore, the Court in Genetech Inc. v 
Novo Nordisk 42 USPQ2d 1001 held that "(l)t is the specification, not the knowledge of 
one skilled in the art that must supply the novel aspects of the invention in order to 
constitute adequate enablement". In the instant case, the claims do not bear a 
reasonable correlation to the scope of enablement because the specification teaches 
only 8 members of the broadly claimed genus of nucleic acids, namely SEQ ID NO: 1-8, 
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whereas the claims encompass a significantly large genus of nucleic acids, in which the 
overall structural and functional properties of the nucleic acids are not defined. As set 
forth above, in view of the unpredictability in the art, extensive experimentation would be 
required to make and use additional nucleic acids because the specification does not 
provide sufficient guidance as to how to select the nucleotides which may flank the 
nucleic acids and does not teach how to select subfragments of SEQ ID NO: 1-8 which 
could be used to detect stxA1 and stxA2 sequences from human and swine pathogenic 
strains of E. coli. Accordingly, although the level of skill in the art of molecular biology is 
high, given the lack of disclosure in the specification and in the prior art, it would require 
undue experimentation for one of skill in the art to make and use the broadly claimed 
invention. 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 2-11, 13, and 14 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claims 2, 4-10, and 13 are indefinite because the claims do not recite the basic 
steps of the claimed method in a positive, active fashion (see Ex parte Erlich 3 
USPQ2d, 101 1 (BPAI 1986). While the claims recite that the method is one in which 
primers are used, the claims do not recite an active step of using the primers for any 
particular purpose. Further, the claims are drawn to methods for detecting clinically 
relevant EHEC infections. However, the claims do not recite a clear nexus between 
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using the primers and detecting clinically relevant EHEC infections. That is, the claims 
do not clarify how the use of the primers results in the detection of clinically relevant 
EHEC infections. Accordingly, it is not clear as to whether the claims are intended to be 
limited to methods for detecting clinically relevant EHEC infections or methods for using 
primers. 

Claims 2, 4-10, and 13 are indefinite over the recitation of "all of the primers as 
claimed in claim 1 are used." Claim 1 potentially includes a thousands or more primers 
(e.g., 1 nucleotides of SEQ ID NO: 1, flanked by any 17 nucleotides, 1 nucleotide of 
SEQ ID NO: 1 flanked by any 18 nucleotides, 1 nucleotide of SEQ ID NO: 1 flanked by 
19 nucleotides... 2 nucleotides of SEQ ID NO: 1 flanked by any 15 nucleotides etc). 
Accordingly, it is not clear as to whether the methods of claimed 2, 4-10 and 13 are 
intended to use all members of the disclosed genus of primers, or if the methods use a 
set of 4 primers. 

Claims 3 and 14 provides for the use of primers and probes, respectively, but, 
since the claims do not set forth any steps involved in the method/process, it is unclear 
what method/process applicant is intending to encompass. A claim is indefinite where it 
merely recites a use without any active, positive steps delimiting how this use is actually 
practiced. 

Claims 4, 5, 8-10 and 13 are indefinite over the phrases "the product" and "the 
amplification reaction" because these phrases lack proper antecedent basis. Further, it 
is unclear as to whether the recitation of "is additionally detected by hybridization" is 
intended to be an active process step (as in, "wherein the method further comprises 
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detecting the amplification products by hybridization), or whether this recitation refers to 
a property of the amplification products (i.e., the products could be detected by 
hybridization). Similarly, claims 6-10 and 13 indefinite over the recitation of "the 
amplification product is detected"; claims 9, 10 and 13 are indefinite over the recitation 
of "are distinguished from one another" 

Claim 5 is indefinite over the recitation of "the region" because this phrase lacks 
proper antecedent basis. 

Claim 1 1 is indefinite because it is not clear as to whether the claim is intended to 
be drawn to a mixture of probes comprising each of SEQ ID NO: 5-8 or parts thereof, or 
whether the claim is intended to be drawn to a single probe comprising any one of SEQ 
ID NO: 5-8 or parts thereof. 

Claim 13 is indefinite over the recitation of "probes with sequences as shown in 
SEQ ID NO: 5-8 and SEQ ID NO: 8 are used" because it is not clear as to how the 
probes are to be used and it is not clear as to how this recitation relates to the 
remainder of the claim. Additionally, in view of the language "SEQ ID NO: 5-8 and SEQ 
ID NO: 8," the claim is indefinite because it is not clear as to whether the method 
requires the use of any one of the probes of SEQ ID NO: 5-8 or each of the probes of 
SEQ ID: 5-8. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-3, 11, and 14 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Gannon (Applied Environmental Microbiology. December 1992. Vol 58, No. 12, 
pages 3809-3815; cited in the IDS). 

Gannon discloses 4 primers for amplifying stxl and stx2 sequences from 
pathogenic-human and pathogenic-swine EHEC strains (see tables 1 and 3). With 
respect to claims 1 and 1 1 , the primers of Gannon contain at least 1 nucleotide of 
present SEQ ID NO: 1-4. Thereby, Gannon teaches primers comprising "part- 
sequences" of SEQ ID NO: 1-4. Further, the primers have the property of being capable 
of hybridizing with target nucleic acids and thereby have the property of being useful as 
probes for detecting EHEC strains. 

With respect to claims 2-3 and 14, Gannon (pages 3810-3811) teaches multiplex 
amplification methods for detecting EHEC stxl and stx2 sequences (referred to therein 
as STLI and STLII) wherein said methods comprise performing amplification reactions 
using said primers. It is a property of these primers that they are able to amplify 
sequences of both human-pathogenic an swine-pathogenic isoforms (see Table 1). 
With respect to claims 3 and 14, it is noted that these claims do not recite any active 
process steps and thereby the method of Gannon meets the limitations of claims 3 and 
14 of a method of using primers and probes. 

6. Claims 1 1 and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Carroll et al (WO 96/30043). 



Application/Control Number: 10/089,487 Page 12 

Art Unit: 1634 

Carroll discloses an isolated nucleic acid encoding the V2A subunit of the E. coli 
toxin gene wherein said nucleic acid contains nucleotides 1-28 of present SEQ ID NO: 7 
and nucleotides 1-23 of present SEQ ID NO: 8 (see sequence alignment between SEQ 
ID NO: 7/8 and Accession No. AAT42651; see Example 6 and pages 53-54 of Carroll). 
Accordingly, Carroll discloses nucleic acids having (i.e., "comprising") SEQ ID NO: 7 
and 8. Further, the nucleic acids of Carroll' comprise "part-sequences" of each of SEQ 
ID NO: 5-8 since the nucleic acid of Carroll contains at least 1 nucleotide (A, G, C or T) 
present in SEQ ID NO: 5-8. Further, it is a property of the nucleic acids of Carroll that 
they may serve as hybridization probes because these nucleic acids are capable of 
hybridizing to complementary target nucleic acids. Thereby, the nucleic acids of Carroll 
anticipate the claimed invention. 

Claim Rejections - 35 USC § 103 
7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 4-8, 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gannon view of Sharma. 

The teachings of Gannon are presented above. Gannon does not teach detecting 
the amplification products with a probe "with the aid of fluorescence detection." 

However, Sharma (page 293-294) teaches methods for detecting EHEC stxl and 
stx2 nucleic acids by multiplex amplification. Sharma teaches that the amplification 
products are detected using probes that are labeled with a fluorescent dye at one end 
and a quencher dye at the other end (page 293). With respect to claim 5, the probes of 
Sharma comprise sequences having some degree of complementarity to the active site 
of the proteins encoded by stxA1 and stxA2 genes. With respect to claim 13, the probes 
of Sharma comprise sequences comprising at least a portion of SEQ ID NO: 5-8. 

In view of the teachings of Sharma, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have modified the method 
of Gannon so as to have included a step of using labeled probes and fluorescence 
resonance energy transfer because this would have provided an effective means for 
specifically detecting and distinguishing between the stxl and stx2 multiplex 
amplification products. 

With respect to claim 7, the combined references teach detecting complexes 
formed between the probe and PCR amplification products using fluorescence 
resonance energy transfer. The combined references do not teach detecting the 
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complexes using a compound that fluoresces when bound to double-stranded DNA. 
However, Gannon (pages 3810-3811) teaches detecting double-stranded nucleic acids 
using ethidium bromide, a compound that fluoresces when bound to double-stranded 
DNA. Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have further modified the method of Gannon so as to 
have detected complexes formed between the hybridization probe and PCR 
amplification products using ethidium bromide in order to have provided a simpler, and 
more economical means for detecting the amplification products. 
8. Claims 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gannon view of Ahern. 

The teachings of Gannon are presented above. Gannon does not teach 
packaging the primers and amplification reagents into a kit. 

However, reagent kits for performing DNA detection assays were conventional in 
the field of molecular biology at the time the invention was made. In particular, Ahern 
discloses the general concept of kits for performing detection methods and discloses 
that kits provide the advantage of pre-assembling the specific reagents required to 
perform an assay and ensure the quality and compatibility of the reagents to be used in 
the assay. Ahern (page 22) teaches that kits also provide the benefits of cost- 
effectiveness and time efficiency. Accordingly, it would have been prima facie obvious 
to one of ordinary skill in the art at the time the invention was made to have packaged 
the primers and amplification reagents of Gannon in a kit for the expected benefits of 
convenience and cost-effectiveness for practioners of the art wishing to detect EHEC. 
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With respect to claim 16, it is a property of the primers that they may also serve as 
probes since the nucleic acids of Gannon can hybridize to target nucleic acids and 
therefore may detect target nucleic acids. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Carla Myers whose telephone number is (571) 272- 
0747. The examiner can normally be reached on Monday-Thursday from 6:30 AM-5:00 
PM. A message may be left on the examiner's voice mail service. If attempts to reach 
the examiner by telephone are unsuccessful, the examiner's supervisor, Gary Jones, 
can be reached on (571)-272-0745. 

The fax phone number for the organization where this application or proceeding 
is assigned is (571)-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at (866)-2 17-91 97 (toll-free). 



Carla Myers 
September 21, 2005 
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